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 ABSTRACT 
This article studies the influence of sowing methods, schemes, and norms on 
the formation of leaf area and on the net productivity of photosynthesis of 
new varieties of common beans. Studies have shown that in variants with 
high density of standing, the area of leaves on one plant is reduced. The 
reason for the decline in this indicator is associated with high competition of 
plants. But on one hectare, this indicator increases due to a larger number of 
plants. In variants with a low sowing rate per hectare, the leaf area decreases, 
but in one plant it increases. Studies have also shown the dependence of the 
net productivity of photosynthesis on sowing methods. An increase or 
decrease in the seeding rate and a change in seeding methods negatively 
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Introduction. One of the main vital processes of plants is photosynthesis. Photosynthesis arose as a 
result of adaptation to soil and climatic conditions over time. As a result of photosynthesis, plants accumulate 
organic matter. The dry matter accumulated during the day relative to the unit area of plants is called plant 
productivity. The higher the photosynthetic activity, the greater the crop yields. When cultivating field crops, 
it is necessary to create all conditions so that the leaves of plants have the opportunity to absorb more solar 
energy. For this, it is necessary to study the influence of methods, schemes and sowing norms on the 
formation of leaf area and on the net productivity of new varieties of common beans. 
The results of the study. Studies have shown that the growth of the leaf area follows a parabolic 
curve, that is, starting from the phase of the ternate leaf, the growth of the leaf area occurs and reaches its 
maximum in the phase of flowering and the formation of beans. In the initial phases of development, an 
increase in leaf area is slow, and during flowering and the formation of beans, an increase in leaf area is 
rapid. During the period of enhanced bean growth, the leaf area begins to decrease, the leaves of the lower 
tiers of the plant die off, but the decrease in leaf area does not occur at a rapid pace, therefore, the 
photosynthetic activity of crops during this period is still close to optimal. In the phase of filling, ripeness 
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and full ripeness, the leaves begin to die and by the end of the growing season they completely turn yellow 
and fall off. A study of the photosynthetic activity of crops showed that the dynamics of leaf area, 
photosynthetic potential and the net productivity of photosynthesis depend on agrotechnical methods of 
cultivation. In the Ravot cultivar, the leaf area in the flowering phase, in the variant with row spacing of 45 
cm, per 1 cm2 ranged from 0.43 - 1.73 thousand / cm2. In the variant with a high density of standing, the 
leaf area was less than in the variant with a high nutritional area. At a seeding rate of 740 thousand seeds, 
the leaf area was 0.43 thousand / cm2. With a decrease in the seeding rate, the leaf area increased by 0.39 - 
1.3 thousand / cm2. The maximum leaf area was observed in the variant with a seeding rate of 123.4 
thousand seeds / ha, it amounted to 1.73 thousand / cm2.  
When studying the area of leaves per 1 ha, we obtained the following results. The dynamics of leaf 
area per 1 ha had the opposite tendency. The area of leaves per 1 ha was higher in crops with a high stand 
density than in variants with a sparse stand density of plants. In the variant with a seeding rate of 740 
thousand seeds / ha, the leaf area was 32.04 thousand m2 / ha. With an increase in the feeding area, the leaf 
area, in the variant with a seed rate of 123 thousand seeds / ha, was 21.31 thousand m2 / ha, which is 10.73 
thousand m2 / ha less than in the variant with thickened crops. An increase in the area of nutrition and a 
decrease in the seeding rate led to a decrease in the area of leaves per 1 ha. 
Changing the method of sowing also affected the formation of the leaf area of plants. In the 
variant with row spacing of 60 cm on one plant, the leaf area was higher than in the variant with row 
spacing of 45 cm. The area of leaves on one plant varied from 5.21 to 20.51 thousand cm2. 
In the variant with the seeding rate of 555 thousand seeds / ha, the leaf area on one plant amounted 
to 5.21 thousand cm2, with an increase in the feeding area, in the variant with the seeding rate of 92.2 
thousand seeds / ha, the leaf area on one plant was 20 51 thousand cm2, which is 15.3 thousand cm2 more 
than in the variant with a seeding rate of 555 thousand seeds / ha. The area of leaves on 1 single plant with 
a change in the area of nutrition varied from 9.83 to 15.3 thousand cm2. A high indicator was observed at a 
sowing rate of 92.2 thousand seeds / ha - 20.51 thousand cm2. The study of the formation of leaf area per 
hectare gave the following results. In the variant with row spacing of 60 cm per hectare, the leaf area varied 
from 18.9 to 28.94 thousand m2. In the variant with a seeding rate of 555 thousand seeds / ha, the leaf area 
was 28.94 thousand m2 / ha, a decrease in the seeding rate to 92.2 thousand seeds / ha, the leaf area was 
28.94 thousand m2, which is 10.04 less than in variants with a high plant density. In the variants with row 
spacing’s of 45 cm and in the variants with row spacing’s of 60 cm, we observed the following pattern, 
plants in variants with a high standing density have less leaf area on one plant than in variants with a low 
standing density, and on the same hectare we observed the opposite tendency. The leaf area of crops was 
larger in variants with a high density of standing. A large area of leaves per 1 ha in thickened crops 
depended on the number of plants per hectare. When comparing varieties, studies showed that the variety 
“Makhsuldor” has a larger plate area than the variety “Ravot” by 0.5 - 0.14 thousand cm2 / 1 plant. So, in 
the variant with a seeding rate of 740 thousand seeds / ha, the leaf area on one plant amounted to 0.47 
thousand cm2, with an increase in the feeding area, we observed such a pattern as in the Ravot variety, that 
is, the leaf area on one plant increased and in the variant with the seeding rate amounted to 123.4 thousand 
seeds / ha 1.87 thousand cm2, which is 1.4 thousand cm2 more than in the variant with thickened crops. A 
study of the leaf area per 1 ha yielded the following results. An increase in the seeding rate per hectare 
increases the leaf surface area, that is, if in the thickened crops the leaf area on one plant is smaller, then on 
one hectare on the thickened crops the leaf area increases due to the larger number of plants per 1 ha. So, in 
the variant with a seeding rate of 740 thousand seeds, the area of the leaf surface of the sowing was 35.27 
thousand m2 / ha. Decrease in the seeding rate reduces the area of the leaf surface, in the variant with the 
seeding rate of 123.4 thousand seeds / ha, the surface area of the leaf is 23.03 thousand m2 / ha. 
Table 1. The leaf area of common bean varieties, depending on the agrotechnical methods of 
cultivation (flowering phase, average 2010-2012) 
№ Varieties 
Leaf area by options (thousand cm2) Leaf area by options (thousand m2 / ha) 
45х3 45х6 45х9 45х12 45х15 45х18 45х3 45х6 45х9 45х12 45х15 45х18 
1 Ravot 0,43 0,82 1,19 1,44 1,62 1,73 32,04 30,46 29,05 26,7 23,9 21,31 
2 Mahsuldor 0,47 0,87 1,23 1,46 1,66 1,87 35,27 31,97 30,54 27,07 24,61 23,03 
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Table 2. The leaf area of common bean varieties, depending on the agrotechnical methods of 
cultivation (flowering phase, average 2010-2012) 
№ Varieties 
Leaf area by options (thousand cm2) Leaf area by options (thousand m2 / ha) 
60х3 60х6 60х9 60х12 60х15 60х18 60х3 60х6 60х9 60х12 60х15 60х18 
1 Ravot 5,21 9,83 13,82 16,71 19,59 20,51 28,94 27,14 25,56 23,22 21,55 18,9 
2 Mahsuldor 5,75 10,28 14,4 18,04 20,68 21,98 31,9 28,37 26,79 25,07 22,74 20,26 
 
Changing the method of sowing, in variants with row spacing of 60 cm, we observed the 
following tendency to change the leaf area of plants on common bean. The leaf area in the variants 
with row spacing of 60 cm was larger than with the row spacing of 45 cm. The leaf area was 5.75 - 
21.98 thousand cm2 / per 1 plant. A variant with a seeding rate of 555 thousand seeds / ha had a leaf 
surface of 5.75 thousand cm2 / per 1 plant. A decrease in the seeding rate increased the leaf area on one 
plant, but on one hectare this indicator was less than in variants with thickened crops. In the variant 
with a seeding rate of 92.2 thousand seeds / ha, the leaf area was 21.98 thousand cm2 / per 1 plant. In 
the Makhsuldor variety, as well as in the Ravot variety, we observed the same pattern, with an increase 
in the feeding area, a decrease in the leaf surface area. 
An increase in leaf area with adequate nutrition leads to negative results. In this case, biomass is 
growing at a rather high rate due to vegetative organs, but the conditions for the formation of fruits and 
seeds are getting worse. High density of plant standing can lead to similar results. In these variants, at the 
early stages of phase development, leaves are closed at the top; as a result, the leaves located in the lower 
part of plants shade and begin to die quickly. Plants in variants with a high density of standing become 
single-stem, beans are formed only in the upper nodes of the shoot. In variants with a high nutritional area, 
complete closure of the leaves occurs later, as a result, the plant receives not only direct blessing, but also 
lateral. Leaves located in the lower tiers do not fall until the end of the growing season. 
Data on changes in the net productivity of bean photosynthesis, depending on the methods, 
schemes, and seeding rates, are given in Table 3-4. The light intensity at different densities of standing 
is different, the data of our studies indicate that in thickened crops 740 thousand seeds/ha, in variants 
with row spacing’s of 45 cm, the net productivity of photosynthesis in the flowering phase - the 
formation of beans in the Ravot variety was 4.66 g / m2 × day, while in sparse seeding it was 
5.87 g / m2 × day. It should be noted that a decrease in leaf area increased the net productivity of 
photosynthesis, but dry weight decreased. We observed a relationship between seeding rates, leaf area, 
and net photosynthesis productivity. 
When changing the row spacing to 60 cm, the net productivity of photosynthesis in the Ravot 
variety increased and varied from 5.26 - 6.51 g / m2 × day. In variants with a high plant density, the net 
productivity of photosynthesis was 5.26 g / m2 × day. A further decrease in the seeding rate increased 
the net productivity of crops and, in the variant with a seeding rate of 185.1 thousand seeds, it reached 
a maximum of 6.51 g / m2 × day. In variants with sowing methods, we also observed a pattern and 
relationship between leaf area and net plant productivity. With an increase in feeding area, the net 
productivity of plants increases. In variants with row spacing of 60 cm, the net productivity of 
photosynthesis was higher by 0.6 - 0.64 g / m2 × day. 
In the Mahsuldor variety, the net productivity of photosynthesis was higher than in the Ravot 
variety. In the variant with row spacing of 45 cm, the net productivity of photosynthesis ranged from 
4.71 - 6.68 g / m2 × day. In the options with thickened crops, 740 thousand seeds / ha, the net 
productivity of photosynthesis was low and was 4.71 g / m2 × day; an increase in the feeding area 
increased the net productivity of photosynthesis by 0.54 - 1.97 g / m2 × day. The maximum indicator 
was achieved with a sowing rate of 148.1 thousand seeds / ha, the net productivity of photosynthesis 
was 6.68 g / m2 × day. A further increase in the feeding area, with a change in the row spacing, as in 
the Ravot variety, increased the net productivity of photosynthesis. In variants with row spacing of 60 
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Table 3. The net productivity of photosynthesis in the flowering phase is the formation of 
legumes of common bean varieties, depending on the agrotechnical methods of cultivation 
№ Sowing pattern 
Seeding rate, 
thousand seeds / ha 
Dry weight, 
g 
The average area of 




g / m2 × day 
Ravot 
1 45х3 740 16,83 48,06 4,66 
2 45х6 370 18,9 45,69 4,86 
3 45х9 247 19,1 43,575 5,51 
4 45х12 185,2 20 40,05 5,87 
5 45х15 148,1 18,24 35,85 5,65 
6 45х18 123,4 15,98 31,965 5,55 
Mahsuldor 
1 45х3 740 21,2 52,905 4,71 
2 45х6 370 21,4 47,955 5,25 
3 45х9 247 22,68 45,81 5,5 
4 45х12 185,2 23,1 40,605 6,32 
5 45х15 148,1 22,2 36,915 6,68 
6 45х18 123,4 20,425 34,545 6,22 
Table 4. The net productivity of photosynthesis in the flowering phase is the formation of 
legumes of common bean varieties, depending on the agrotechnical methods of cultivation 






The average area of 
leaves, thousand m2 
Pure photosynthesis 
productivity,  
g / m2 × day 
Ravot 
1 60х3 555 20,58 43,41 5,26 
2 60х6 277,6 22,785 40,71 5,89 
3 60х9 185,1 23,73 38,34 6,51 
4 60х12 139 20,37 34,83 6,15 
5 60х15 110,6 18,745 32,325 5,79 
6 60х18 92,2 15,435 28,35 5,44 
Mahsuldor 
1 60х3 555 25,62 47,85 5,35 
2 60х6 277,6 25,935 42,555 6,09 
3 60х9 185,1 27,195 40,185 6,44 
4 60х12 139 28,455 37,605 7,2 
5 60х15 110,6 26,565 34,11 7,08 
6 60х18 92,2 22,68 30,39 6,78 
 
At a seeding rate of 555 thousand seeds, the net productivity of photosynthesis was 5.35 g / 
m2 × day, with a decrease in the seeding rate, the net productivity of photosynthesis increased by 0.74 
- 1.85 g / m2 × day. 
We observed a high indicator of the net productivity of photosynthesis in the variant with a 
seeding rate of 139 thousand seeds / ha. 
An increase or decrease in the seeding rate and plant density affected the formation of the leaf 
area of crops and the net productivity of photosynthesis. 
Conclusions. 1. The increase in leaf area of crops directly depended on the density of plant standing; 
2. In variants with thickened crops at the early stages of phase development, leaves are closed 
at the top, as a result of which the leaves located in the lower part of the plants are shaded and begin to 
die off quickly, which leads to a decrease in the leaf area of crops; 
3. In variants with a high nutritional area, complete closure of the leaves occurs later, as a 
result, the plant receives not only direct blessing, but also lateral. Leaves located in the lower tiers do 
not fall until the end of the growing season; 
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4. A high indicator of the net productivity of photosynthesis was in the variant with row 
spacing of 60 cm; 
5. Increasing or decreasing the seeding rate increased and decreased the net productivity of 
photosynthesis; 
6. In all indicators of photosynthetic activity, the Ravot variety was inferior to the Makhsuldor 
variety. 
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